Nitric oxide synthesis inhibition increases epithelial permeability via mast cells.
In this study, we assessed the involvement of mast cells and mast cell-derived mediators in the enhanced epithelial permeability associated with nitric oxide synthesis inhibition. Permeability of the small bowel was assessed by measuring the clearance of a small marker (51Cr-labeled EDTA) from blood to lumen in the presence of the nitric oxide synthesis inhibitor, NG-nitro-L-arginine methyl ester (L-NAME). L-NAME caused a very rapid (10 min) increase in epithelial permeability, reaching peak values (sixfold increase) within 20 min. Two mast cell stabilizers, doxantrazole and lodoxamide, greatly attenuated the rise in mucosal permeability. Rat mast cell protease II activity (marker of mucosal mast cell degranulation) was increased significantly only in the plasma of L-NAME-treated animals. Chronic dexamethasone administration depleted rats of mucosal mast cells and also prevented the L-NAME-induced rise in mucosal permeability. The increase in epithelial permeability was mediated by a number of mediators: platelet-activating factor caused the early rise in epithelial permeability, and histamine caused the later increase in epithelial permeability. Superoxide dismutase attenuated the L-NAME-induced rise in epithelial permeability, suggesting an important and continuous role for superoxide. Transepithelial flux of 51Cr-EDTA across rat intestinal epithelial cell monolayers did not increase in the presence of L-NAME, suggesting that inhibition of nitric oxide does not directly cause epithelial permeability alterations, whereas the in vivo data implicate a potential role for the mast cell. In conclusion, nitric oxide synthesis inhibition activates mast cells in the mucosa and consequently increases epithelial permeability.